[Abstract] Heterochrony refers to changes in the timing of developmental events, and it is precisely Functionally, hypodermal seam cells are important for the formation of stage-specific cuticles that are composed of various collagen proteins (Thein et al., 2003) . They also produce cuticular alae, which are the protruding ridges extending longitudinally along the two sides of the animal over the seam cells
. Alae are produced only in the L1 stage, dauer larva, and adult. Therefore, adult alae are commonly used as an indicator which shows terminal differentiation of hypodermal seam cells. For example, lin-4 or let-7 loss-of-function mutant, which shows the retarded development of hypodermal seam cells, has the alae defects in adult stages, while lin-14 loss-of-function mutant, which shows the precocious development of hypodermal seam cells, has alae in the L3 stage (Hong et al., 2000) .
The cell fate of a hypodermal seam cell is regulated by lin-14, whose expression is high in L1 animals, and decreases by the L2 stage (Ruvkun and Giusto, 1989) . The lin-14 expression is regulated by wellcharacterized miRNAs lin-4 and let-7 (Ambros, 1989; Reinhart et al., 2000) . It is known that lin-4 and let-7 bind the 3' untranslated region of lin-14 and downregulate its expression at the larval stages (Lee et al., 1993 . When the expression level of lin-14 is not decreased in the larval stages, their precursors known as pri-miRNAs. The pri-miRNAs are generated by transcription via RNA polymerase II (Bartel, 2004; Lee et al., 2004) and then cleaved by the RNase III endonuclease Drosha to produce pre-miRNAs in the nucleus (Bracht et al., 2004; Lee et al., 2002) . These pre-miRNAs are then transported into the cytoplasm by Exportin-5 (Yi et al., 2003) . In the cytoplasm, the pre-miRNA is further processed by Dicer to produce the mature 20-25 nt miRNA (Bernstein et al., 2001; Grishok et al., 2001 ). The mature miRNA functions as a guide to recruit RNA-induced silencing complex (RISC), which is composed of the miRNA:mRNA duplex, Argonaute, and other proteins (Hammond et 3132 counting and censoring for 3 days.
3. Calculate the percentages of vulva defects (Zhang et al., 2018) .
Data analysis
1. More than 250 worms should be analyzed for each strain, and three independent experiments should be performed.
2. Calculate the percentage of worms having vulva defects using the following equation:
The number of worms showing vulva defects The total number of worms × 100 B. Synchronizing and preparing the worms for microscopy 1. To obtain a synchronized population of animals, allow ten to twenty of fertile adult worms to lay eggs for two hours and let them grow until they reach the L4 stages at 20 °C as described in Part I Procedure A.
2. Prepare the 2% agarose pads on the imaging slide as described before (Huynh et al., 2018 ).
3. Place ten L4 worms in 7 μl of 10 mM levamisole on the 2% agarose pad, put a coverslip and stabilize the coverslip by painting four corners of coverslip with transparent nail polish. 
